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(57) ABSTRACT 

A sensor component is provided that includes a coded 
magnetic transmitter, an associated sensor device, and a 
shell. The transmitter and the sensor device are movably 
positioned relative to one another, and the magnetic trans 
mitter is arranged inside the shell. The shell is closed relative 
to the sensor device and includes austensic steel With more 
than 0.4 Weight percentage nitrogen and a yield strength of 
at least 900 Mpa. 

20 Claims, 4 Drawing Sheets 
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SENSOR COMPONENT 

BACKGROUND OF THE INVENTION 

The invention relates to a sensor component With a coded 
magnetic transmitter and associated sensor device, posi 
tioned such that they can be moved relative to each other and 
Wherein the magnetic transmitter is arranged inside a dia 
magnetic or paramagnetic case that is closed relative to the 
sensor device. 

AknoWn sensor component of this type (German Patent 
38 44 578 C2) comprises tWo magnetic transmitters that are 
axially coupled via a torsion shaft and, as circular rings, are 
provided With a magnetic coding in a circumferential direc 
tion as scale for the torsion angle. The torsion shaft is part 
of a steering gear for motor vehicles and, together With other 
steering parts and drive parts, is positioned rotatably inside 
a bearing housing. In the radial range of the magnetic 
transmitter, the gear housing is provided With an opening 
through Which a magnetic-?eld sensitive sensor, belonging 
to a sensor component that is ?anged onto the outside of the 
gear housing, extends close to the cylindrical shell surfaces 
of the magnetic transmitter. This kind of con?guration 
protects the magnetic transmitters against outside in?uences. 
HoWever, at least one through opening, as Well as a seal 
betWeen the sensor component and the gear housing must be 
provided at a predetermined location. 

SUMMARY OF THE INVENTION 

It is an object of the invention to create a sensor compo 
nent Which permits a simpli?ed design in the region of the 
coupling section betWeen magnetic transmitter and sensor 
component. 
A sensor of the present invention includes a coded mag 

netic transmitter and an associated sensor device positioned 
such that they can be moved relative to each other. The 
magnetic transmitter is arranged inside a diamagnetic or a 
paramagnetic case or shell closed relative to the sensor 
device. The sensor component has a case or shell made of an 
austenitic steel With more than 0.4 Weight percentage nitro 
gen and has a yield strength betWeen 900 MPa and 2500 
MPa. 

If a sensor element is designed according to the invention, 
the magnetic transmitter ?ts inside a shell that is closed at 
least relative to the sensor component. This shell tightly 
encloses the magnetic transmitter in adjustment direction 
and ensures a reliable protection against mechanical inter 
ference With the magnetic transmitter. For the most part, the 
magnetic ?eld lines emanating from the magnetic transmit 
ter penetrate the shell diamagnetically or paramagnetically. 
It is preferable if a nitrogen-alloyed steel With high nitrogen 
content and extreme hardness is used for the shell. 

The magnetic transmitter can be produced in the manner 
of a tube or bar from a permanent magnetic material and can 
be designed With a magnetic coding extending in longitu 
dinal direction. The magnetic transmitter for this 
embodiment, for example, can be arranged in a holloW 
piston rod of a hydraulic poWer steering actuator, Wherein 
the tube-shaped piston rod has a completely closed jacket 
surface and the magnetic transmitter is positioned in an 
actuator housing such that it can be displaced in longitudinal 
direction. The sensor component can be secured so as to be 
radial to the piston rod Where the piston rod exits from the 
actuator housing or on an adjacent, locally ?xed carrier. The 
sensor device then detects the information from the mag 
netic transmitter during the longitudinal displacement of the 
piston rod. 
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If the magnetic transmitter is designed in the manner of a 

circular disc or a circular ring, With the magnetic coding 
extending in circumferential direction, it can also be 
arranged inside a holloW steering spindle, Wherein the 
sensor component can be locally ?xed on a carrier in Which 
the steering spindle is positioned or on a neighboring carrier. 
The steering spindle is preferably formed from a magneti 
cally transparent material. It is particularly preferable if the 
steering spindle is made from an austenite steel With extreme 
hardness and a high nitrogen content of more than 0.3 
Weight percentages of nitrogen. HoWever, the magnetic 
transmitter can also be ?xed concentrically on the outer 
jacket surface of the steering spindle and can be protected 
With its oWn shell that is attached to the steering spindle. 

The magnetic transmitter, secured inside the shell, and the 
shell or a structural component supporting the magnetic 
transmitter and the shell are positioned such that they can 
move relative to each other. In contrast, the sensor compo 
nent is positioned such that it is locally ?xed. The radial 
distance betWeen the magnetic transmitter, designed as a 
scale, and the associated sensor device can vary over a Wide 
range that depends on the pole separation, eg between 0 
and 15 mm, Without a signi?cant Weakening of the signals 
occurring at the sensor component. As a result, the assembly 
of the sensor component involves little adjustment and 
integration into the respective mechanical component is 
possible With loW additional volume. 

The sensor component can also have several magnetic 
?eld-sensitive individual sensors, Which are respectively 
assigned to one magnetic transmitter. For reasons of safety, 
a parallel operation of several magnetic transmitters is also 
possible. In addition, the individual magnetic transmitters 
can be formed from several partial magnetic transmitters, 
arranged parallel to each other, to Which respectively at least 
one individual sensor is assigned and Which carry different 
magnetic coding, so that not only the relative, but also the 
absolute torsion angle or longitudinal displacement distance 
can be derived from the pulse signals that are read out at 
each partial magnetic transmitter from the mechanical dis 
placement movement. OtherWise, the sensor component can 
include magnetoresistive sensors, Hall sensors and inductive 
sensors for acquiring the magnetic ?elds, for Which the 
magnetic polariZation changes via the adjustment distance of 
the magnetic transmitter. 
The use of an austenite steel With extreme hardness and a 

very high nitrogen content is especially preferred as material 
for the jacket and/or the raW material for the sensor. It is 
favorable if the steel does not have magnetic components 
even When processed mechanically and can thus be 
processed, particularly deformed, ground and/or polished 
Without additional reWorking. This is a particular advantage 
for highly stressed structural elements, for Which the trans 
latory motion and the angular motion must be measured, 
especially for hydraulic actuating mechanisms, dampers, 
push-pull rods guided inside bushings and linear drives of 
any kind. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the folloWing, the invention is explained in further 
detail With the aid of basic diagrams for one exemplary 
embodiment. 

FIG. 1 Alinear distance—sensor component on a hydrau 
lic actuating mechanism; 

FIG. 2 A rotational angle sensor component that is 
assigned to a rotating shaft; 

FIG. 3 The basic design of a bridge circuit formed With 
magnetoresistive sensors; 
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FIG. 4 The sensor position relative to the magnetic ?eld 
to be measured; 

FIG. 5 The signal voltage on a longitudinal sensor in 
dependence of the measuring distance; 

FIG. 6 The principle of the absolute length measurement 
With tWo periodic, magnetic tracks With varied phase. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Arectilinearly adjustable hydraulic actuator 1, eg as can 
be used for steering aids in motor vehicles, is provided With 
a linearly displaceable piston 2 that is positioned axially 
displaceable in a cylinder chamber 3. The cylinder chamber 
3 is axially closed on both sides and is provided With 
openings in the front Walls 4. Respectively one piston rod 6, 
Which is rigidly connected to the piston 2 and arranged in the 
adjustment direction of said piston, is guided through these 
openings With a sliding seal 5 ?tted in betWeen. Steering 
joints 7 rest on the tWo ends of piston rod 6, by Way of Which 
respectively one steering rod 8 for in?uencing the steering 
angle of non-depicted vehicle Wheels is attached such that it 
is articulated. Hydraulic pressure control lines 9 empty in 
axial direction before and after the piston 2 into the cylinder 
chamber 3. These lines are used for a hydraulic control of the 
longitudinal adjustment of the piston 2 and thus the piston 
rod 6. 

The piston rod 6 is holloW over at least a portion of its 
length and is provided With a magnetic transmitter 10 in one 
region, Which projects over the adjustment distance of the 
piston 2 outside of a front Wall 4. In the present case, the 
magnetic transmitter 10 is arranged inside the piston rod 6 
and is protected by its jacket or shell Without openings. The 
magnetic transmitter 10 has a magnetic coding across its 
active length With a plurality of magnetic Zones With mag 
netically opposite polariZation arranged side-by-side in a 
roW. In the adjustment range of the magnetic transmitter 10, 
a sensor device 11 is secured on the neighboring front Wall 
4, Which sensor device is magnetically coupled With the 
magnetic transmitter 10. In case of a longitudinal adjustment 
of the piston rod, it detects the number and/or phase of the 
magnetic pole changes occurring in its acquisition range and 
feeds a corresponding signal sequence to an evaluation unit. 
The piston rod 6 in this case consists of non-magnetic, 
austenite steel, so that the magnetic coupling of the sensor 
device 11 is transmitted through this jacket at least for the 
most part Without being in?uenced. An austenite, high 
nitrogen content steel is preferably used. 

The steel With high nitrogen content is a nitrogen-alloyed 
steel With a nitrogen content of more than 0.2 Weight 
percentages, preferably more than 0.4 Weight percentages 
nitrogen. It is particularly preferable if the nitrogen content 
is betWeen 0.4 to 1 Weight percentage. The nitrogen-alloyed 
steel has a high yield strength of more than 900 Mpa, 
especially up to 2500 MPa. It is preferable if the nitrogen 
alloyed steel also contains chromium and manganese. Par 
ticular advantages of the nitrogen-alloyed steel are that it is 
corrosion-resistant, hard and simultaneously non-magnetic 
and, in particular, can be processed mechanically Without 
forming magnetic martensite constitutents, as is the case 
With standard austenitic steels. OWing to this, the steel can 
also be used for structural elements that are highly stressed 
and/or that must have a high surface quality. With this 
material, an additional chrome-plating step for coating the 
surface, especially for obtaining a smooth surface, is not 
necessary. Rather, the material can be processed directly. 

In contrast to standard and in particular austenitic steels, 
the previously described steel With increased nitrogen has an 
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4 
extremely high nitrogen content and can be produced only 
With a so-called eletroslag pressure re-melting process. This 
process permits the production of high-nitrogen steel parts 
With larger dimensions, particularly those measuring several 
meters in length and several decimeters in diameter. 
Examples of such high-nitrogen steels are, for example, 
CrMn1818 With a nitrogen content of at least 0.4 Weight 
percentages, especially betWeen 0.4 and 1.4 Weight 
percentages, a steel grade 1.3816 With 0.65 Weight percent 
ages nitrogen and a steel grade 1.4456 With 0.95 Weight 
percentages nitrogen. Since the steel has a magnetic perme 
ability of p<1.5, it can be considered to be magnetically 
transparent. The steel exhibits a high toughness and high 
yield strength and is corrosion-resistant. 

Standard austenitic steels, insofar as they contain 
nitrogen, can be molded up to a nitrogen content of maxi 
mum approximately 0.3 Weight percentages. Standard aus 
tenitic steels are preferably used only to reinforce magnetic 
sensors, but cannot be used as shell material around a 
magnetic transmitter because of the martensite constituents 
that form during the processing and/or hardening. It is 
therefore particularly advantageous to have a high-nitrogen 
austenitic steel With a nitrogen content of at least 0.4 Weight 
percentages for the piston rod 6, since this steel is suffi 
ciently hard, does not form a deformation martensite during 
the processing, and thus, does not require a thermal reWork 
ing to change the martensite to an austenite. The piston rod 
surface can be ground and polished directly, so that a 
chrome-plating of the surface of the piston-rod 6 for a 
coating and hardening of the surface is not necessary. 
The use of high-nitrogen, austenitic steel as shell material, 

in particular for magnetic scales and/or as protective cover 
for magnetic transmitters, is especially advantageous 
because of its favorable processing qualities and its hardness 
and corrosion-resistance. As a result, it is possible to form 
bumpers, piston rods, hydraulic rods and similarly high 
stressed structural elements, especially in connection With 
magnetic scales for determining the position, Which are 
especially compact and insensitive to environmental condi 
tions. The magnetic transmitter and actuator can be 
combined, thus permitting an especially space-saving 
arrangement of such structural elements. 

For the protected arrangement of the magnetic transmitter, 
no additional component and no additional reWorking of the 
outer jacket surface are needed With this embodiment. The 
tight seal in the sliding seal range is thus ensured, and the 
sensor component can detect the signal directly at the 
respective front 4 of the hydraulic actuator 1. The magnetic 
transmitter 10 in the form of a rod or tube can here consist 
of a Zone-by-Zone magnetiZable material, Which can be 
secured directly inside the holloW piston rod 6. The sensor 
component consisting of magnetic transmitter 10 and sensor 
device 11 is thus integrated into the hydraulic actuator 
design. The magnetic transmitter 10 in this case can consist 
of several parallel extending partial magnetic transmitters. 
Each partial magnetic transmitter in this case is assigned at 
least one individual sensor, so that the failure of a sensor can 
be determined for reasons of safety. Several individual 
sensors in this case be assigned to a magnetic transmitter or 
a partial magnetic transmitter to further increase the safety. 
Corresponding sensor components can also be provided at 
both fronts 4 of the hydraulic actuator 1. 

Another embodiment has the ring-shaped magnetic trans 
mitters arranged concentrically on a rotating shaft that is in 
particular designed as steering spindle for a motor vehicle. 
The magnetic transmitters in this case have respectively one 
magnetic coding, distributed over their jacket surface in 
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circumferential direction, Which can be read out by means of 
the sensor devices, Which are locally ?xed and positioned 
radial to the magnetic transmitters. With a shaft made of a 
non-magnetic steel or another suitable diamagnetic or para 
magnetic material, especially an austenite steel With 
increased nitrogen content, the magnetic transmitters can be 
arranged such that they are protected in a correspondingly 
adapted holloW space inside the shaft. OtherWise, it makes 
sense if an outer non-magnetic shell With adapted diameter, 
particularly one made of an austenite steel With high nitro 
gen content is attached to the shaft either individually or 
jointly for the magnetic transmitters, so as to ensure suf? 
cient mechanical protection. HoWever, if the magnetic trans 
mitters are arranged unprotected on the shaft, an outer 
non-magnetic tube, in particular made of a nitrogen-alloyed 
steel With a nitrogen content of at least 0.4 Weight percent 
ages nitrogen and a yield strength of more than 900 MPa, 
can be arranged concentrically thereto and locally ?xed, so 
that the sensor device can be secured directly on this tube. 
It is also possible to con?gure each magnetic transmitter 
from several partial magnetic transmitters, ranged parallel to 
each other, and to assign at least one individual sensor to 
each partial magnetic transmitter. 

FIG. 2 shoWs the magnetic transmitters 10 arranged on the 
shaft 12. An outer shell 13 is arranged to protect the 
magnetic transmitters 10. Sensors 11 are arranged outside of 
the shell 13. 

It is very advantageous if the magnetic transmitter and the 
component to be monitored form one unit and if the scales 
and dimensions cannot be seen optically and mechanically 
from the outside. In particular, applying magnetic markings 
to the outside of the shell of the shaft 12 or the piston rod 6 
is thus avoided Which markings Weaken the mechanical 
solidity of the surface and reduce the service life of the 
highly stressed structural element as possible breakage point 
and/or corrosion point. 
One favorable embodiment of the magnetic transmitter 

provides for a ferromagnetic layer on the inside of the shell, 
for Which the heat expansion does not differ from that of the 
shell. The ferromagnetic layer can be coded or can be 
structured correspondingly and replaces the massive mag 
netic scale. As a result, an advantageous Weight saving is 
possible. 

The magnetic regions for another favorable embodiment 
of the magnetic transmitter are provided on a rod made of 
solid material or a rod With through bores, Which rod is 
?xedly connected to the shell, at least in one location, and 
has a coefficient of expansion that is adapted to the expan 
sion coef?cient of the shell. The measurement in that case is 
not in?uenced by a differing thermal expansion of magnetic 
transmitter and sensor device, especially in the case of 
thermal stress and strong temperature ?uctuations. 

It is also advantageous to arrange tWo scales in the shell, 
each having magnetic ranges With respectively different 
distances to each other, so that both scales exhibit a different 
number of periods for determining the absolute position 
While having the same overall length. It is particularly 
advantageous if tWo scales are arranged parallel and one 
above the other inside the shell, Which scales have magnetic 
ranges With respectively different distances relative to each 
other, so that the number of periods for each scale differs by 
one for the same overall length. 

Magnetoresistive sensor chips, eg as knoWn from the 
German Patent 42 37 540 C2, have been developed analog 
to corresponding optical sensor chips. Such a chip contain is 
tWo complete Wheatstone bridges of magnetoresistive sen 
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6 
sor strips With barber pole structure. FIG. 3 shoWs the basic 
design of a bridge circuit formed With magnetoresistive 
sensors. The bridge resistances are arranged on the chip in 
such a Way that all barber pole structures face in the same 
direction and experience the same resistance change in an 
outer magnetic ?eld. Thus, they do not supply a signal if the 
bridge is set to Zero. The bridges can be actuated With a 
magnetically coded magnetic transmitter 10. The strips of 
the ?rst bridge and the strips of the second bridge are 
respectively displaced by one fourth of the prior length on 
the scale. The arrangement of the sensor element 16 relative 
to the detected magnetic ?elds 15 of scale is shoWn in FIG. 
4. It folloWs from this that the signals from both bridges are 
phase-displaced to each other by 90°, meaning a sine and a 
cosine signal are available for the evaluation and interpola 
tion. FIG. 5 illustrates a corresponding measuring result by 
shoWing the measured sine and cosine output voltage (in 0.1 
voltage increments), the measuring distances determined 
from this (in pole lengths) and the deviations 6 to the actual 
measuring distance (m 0.1 pole lengths), provided the sensor 
is at a distance of 2 mm from the surface of the scale. The 
magnetoresistive sensors are produced With the microstruc 
ture technology knoWn from semiconductor techniques. 
This ensures the required exact, relative position of the 
individual sensors on a chip. 

In a neW development of linear sensors, the sensor chips 
and the magnetic transmitters are preferably dimensioned 
such that a signal amplitude, that does not depend on the 
distance is achieved over a far-reaching distance range. This 
is possible even though the distance, to the magnetic trans 
mitter results in a rapidly diminishing magnetic ?eld 
strength. They can be used up to temperatures of 150° C. The 
optimum distance betWeen sensor element and magnetic 
transmitter should be someWhat smaller than the scale 
period of the magnetic transmitter, thus alloWing the detec 
tion of distances of up to 0.01 mm. 

Magnetoresistive sensors have the folloWing advantages. 
With high ?eld strengths, there is little or no dependence of 
the signal on the magnetic ?eld strength. OWing to the 
bridge circuit, there is no signal offset and temperature 
effects are mostly compensated. The assembly requires little 
adjustment, and the sensors can easily be integrated into the 
mechanical components oWing to the slight volume. They 
permit a sufficient measuring speed. 

Absolute distance measurements can also be made With a 
scale With a predetermined change of the magnetic markings 
on the scale. A knoWn absolute distance measuring system 
is based on the evaluation of magnetic markings, Which are 
af?xed on tWo scales as magnetic transmitters With respec 
tively different period length. It applies in this case that both 
scales must have a period number differing by one for the 
same total length. The number of periods present can be 
determined from such a dual scale. 

FIG. 6 serves to explain the evaluation procedure. The 
calculated distance is a saWtooth-shaped curve. The maxi 
mum measuring error 6 amounts to only fractions of one 
percent. For a coarse position of the absolute measuring 
value, the interpolation value for the phase of the last track 
period present at the corresponding position is also added to 
increase the accuracy. 

In order to read the magnetic scales, Hall effect sensors 
are similarly suitable as magnetoresistive sensors With 
respect to the sensitivity. Hall sensors are advantageous 
because they can be produced cheaply With the aid of the 
microstructure technique knoWn from the ?eld of semicon 
ductor technology, require little additional volume, can be 
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integrated into the respective mechanical components, and 
permit a suf?cient measuring speed. 

However, the Hall sensor signal is dependent on the ?eld 
strength and thus strongly on the distance. This requires very 
small tolerances during the assembly. Inductive sensors 
cannot be produced Without problems With the methods 
knoWn from semiconductor technology because they have 
relatively large dimensions. 

In order to ensure the accuracy and sensitivity of the 
described sensors When reading the magnetic scales of the 
sensor component, it is particularly advantageous to use 
austenite steel With a high nitrogen content since this steel is 
non-magnetic and does not interfere With the measuring. 
OWing to the particularly favorable mechanical charac 

teristics of this steel, especially its high strength and 
hardness, it is also possible to design the outside Wall of a 
shell With less thickness than is possible With standard 
austenite steels, so that the distance betWeen magnetic 
transmitter 10 and sensor 11 can be minimiZed. An envel 
oping tube With R4 has a typical Wall thickness of 0.25 to 
0.33 of the total diameter oWing to the dependence of the 
surface moment of inertia on the radius R. This results in a 
high Weight for such an arrangement. The use of an austenite 
steel With high nitrogen content, having more than 0.4 
Weight percentages nitrogen, makes it possible to reduce the 
Wall thickness of a shell for a magnetic transmitter by about 
5%, in particular 10%, Without reducing the stability of the 
shell. 

In particular With magnetic ?eld strength-dependent sen 
sors for reading the magnetic signals, the signal strength 
increases disproportionally for a small distance betWeen 
sensor and magnetic transmitter. The distance can be 
optimiZed, particularly With magnetoresistive sensors. An 
optimum distance is adjusted if the scale period corresponds 
to the distance betWeen sensor and magnetic transmitter. The 
minimum possible distance is the Wall thickness of the shell. 
What is claimed is: 
1. A sensor component comprising: 

a coded magnetic transmitter; 
an associated sensor device, the transmitter and the sensor 

device being movably positioned relative to one 
another; and 

a shell, 
Wherein the magnetic transmitter is arranged inside the 

shell, and 
Wherein the shell is closed relative to the sensor device 

and includes austensic steel With more than 0.4 
Weight percentage nitrogen and With a yield strength 
of at least 900 Mpa. 

2. The sensor component according to claim 1, Wherein 
the shell is one of diamagnetic and paramagnetic. 

3. The sensor component according to claim 1, Wherein 
the magnetic transmitter comprises a circular ring With 
magnetic coding extending in a circumferential direction. 

4. The sensor component according to claim 1, Wherein 
the magnetic transmitter is ring-shaped and is secured on a 
rotatably positioned steering spindle. 

5. The sensor component according to claim 4, Wherein 
the shell comprises an axially closed, rigidly secured tube, 
and Wherein the steering spindle is arranged inside the tube 
and the sensor device is locally ?xed. 

6. The sensor component according to claim 1, Wherein 
the magnetic transmitter is tube-shaped With magnetic cod 
ing extending in a longitudinal direction. 
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7. A sensor component according to claim 1, Wherein the 

magnetic transmitter is designed in the manner of a rod With 
magnetic coding extending in a longitudinal direction. 

8. A sensor component according to claim 1, Wherein the 
magnetic transmitter comprises a circular disk With a mag 
netic coding extending in a circumferential direction. 

9. A sensor component according to claim 1, Wherein the 
magnetic transmitter is secured inside the shell. 

10. A sensor component according to claim 1, Wherein the 
shell and the magnetic transmitter are positioned such that 
they can move relative to each other and the sensor device 
is arranged such that it is locally ?xed relative thereto. 

11. Asensor component according to claim 1, Wherein the 
sensor device includes a plurality of magnetic-?eld sensitive 
individual sensors respectively assigned to one magnetic 
transmitter. 

12. A sensor component according to claim 1, Wherein the 
magnetic transmitter includes a plurality of partial magnetic 
transmitters arranged parallel to each other, and Wherein a 
plurality of individual sensors are assigned to each partial 
magnetic transmitter. 

13. A sensor component according to claim 1, Wherein the 
shell comprises a holloW piston rod that can be moved in a 
longitudinal direction inside a housing for a hydraulic poWer 
steering actuator, and Wherein the sensor device is secured 
on ihe actuator housing, radially to the piston rod. 

14. A sensor component according to claim 1, Wherein the 
magnetic transmitter is ring-shaped and is secured in a 
rotatably positioned steering spindle. 

15. A sensor component according to claim 14, Wherein 
the shell comprises an axially closed, rigidly secured tube, 
and Wherein the steering spindle With the magnetic trans 
mitter is arranged inside the axially closed, rigidly secured 
tube and the sensor device is locally ?xed. 

16. A sensor component according to claim 1, Wherein the 
shell has a yield strength of betWeen 900 Mpa and 2500 
Mpa. 

17. A sensor component according to claim 1, Wherein the 
shell has an inside, Wherein the magnetic transmitter 
includes a ferromagnetic layer arranged on the inside of the 
shell, and Wherein the heat expansion of the layer does not 
differ from the heat expansion for the shell. 

18. A sensor component according to claim 1, Wherein the 
transmitter has magnetic regions and Wherein the magnetic 
regions of the magnetic transmitter are arranged on one of a 
rod made of solid material and a rod With a through bore, 
Which is securely connected to the shell at least at one 
location and has an expansion coef?cient that is adapted to 
an expansion coef?cient of the shell. 

19. A sensor component according to claim 1, Wherein the 
magnetic transmitter includes tWo scales arranged inside the 
shell, said scales having magnetic regions With respectively 
different distances relative to each other, so that both scales 
have a different number of periods for determining an 
absolute position With a same overall length. 

20. A sensor component according to claim 1, Wherein the 
magnetic transmitter includes tWo scales arranged inside the 
shell, said scales being arranged parallel to one another such 
that one scale is above the other scale, and said scales having 
magnetic regions With a respectively different distance rela 
tive to each other, so that the period number for both scales 
differs by one for a same overall length. 

* * * * * 


